Location of largest earthquake slip and fast rupture controlled by along-strike change in fault structural maturity due to fault growth by Perrin, Clément et al.
5 km
N
1983 Borah Peak earthquake (Mw 7.3) - Normal fault - Immature
Direction of long-term 
propagation of the 
Thousand Springs-
Warm Springs fault
Mackay 
fault
M
ax
im
um
 c
os
ei
sm
ic
 s
lip
 a
t d
ep
th
 (m
)
0
1
0 5 10 15 20
Rupture length (km)
0.5
1.5
25 30 35
H
Zone of largest coseimic slips
Mendoza and Hartzell, 1988
Mapping from Crone and Haller 1991
40 45 50
Lo
ne
 Pi
ne
 fa
ult
1999 ChiChi earthquake 
(Mw 7.6)
Reverse and strike slip fault - 
Intermediate maturity
10 km
N
Direction of 
long-term 
propagation 
of the Chelungpu 
fault
H
Zone of largest coseimic slips
M
ax
im
um
 c
os
ei
sm
ic
 
sl
ip
 a
t d
ep
th
 (m
)
0
5
0 2010 30 40 50 60 70 80 90
Rupture length (km)
10
15
20
Ma et al., 2001
Johnson et al., 2001
Wu et al., 2001
Mapping from Dominguez et al., 2003
25
~2.5 km/s ~2.5 km/s
2002 Denali earthquake (Mw 7.9) - Strike slip fault - Mature 
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Relations between earthquake surface traces and slip-length proles at depth (inferred from source inversion 
models), and fault architecture and long-term propagation, for all earthquakes analyzed in present study for which 
source models are available.
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2001 Kunlun earthquake (Mw 7.8) - Strike slip fault - Mature
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2008 Sichuan earthquake (Mw 7.9) - Reverse (and strike slip) fault - Intermediate maturity
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2010 Yushu earthquake (Mw 7.1) - Strike slip fault - Intermediate maturity
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